Abstract--In this paper, we first derive the intersection theorems on the pseudo H-spaces, and then discuss the fixed-point results by using the intersection theorems to establish some existence results of the equilibrium point in the abstract economies. ~)
INTRODUCTION
Let the choice or strategy set X be a nonempty set, the mappings A,B : X ~ 2 x be two constraint set-valued mappings and P : X --* 2 X be a preference set-valued mapping. An equilibrium point of the abstract economy (or one-person game) ~ = {X, A, B, P} is a point 2 E X, such that ~ E B(~) and P(~) A A(2) = ~.
In 1992, Tarafdar [1] established the model of the abstract economies in H-spaces [2] , and discussed the existence of equilibrium points of the abstract economies by using the fixed-point theorem on the H-spaces. In recent years, the equilibrium theorems have been discussed by many authors on various generalized spaces. Tan and Wu [3] and Huang [4] discussed the equilibrium theorems on Hausdorff locally convex spaces by using the Himmelberg's fixed-point theorem. Ding discussed the equilibrium theorems with L/-majorized preference correspondences in locally
The work was partially supported by grants from the National Science Council of the Republic of China. convex Hausdorff topological vector space [5] and in G-convex space [6] with Xia. We also note that in [7, 8] , Agarwal and O'Regan obtained some interesting and nice results on equilibrium of abstract economies. In our earlier work [9] , we derived some fixed-point theorems on the product space of Hausdorff topological spaces with applications to abstract economies. The main purpose of this paper is to establish existence theorems for equilibrium point of abstract economies on pseudo H-space, for which the mappings we considered are without continuities. Now, we first recall the definition of the pseudo H-space as follows. Let A k denote the standard k-simplex with vertices el, e2,..., ek+l, where ei is the i th unit vector in R k+l. [10] .) Let Let P and Q be two nonempty sets in a pseudo H-space (X, D, q), we say that P is q-convex relative to Q if for each nonempty finite subset A of D with A C Q, we have q(A ]AI-z) c P. We note that if Q is nonempty and P is G-convex relative to Q, then P is automatically nonempty. If P = Q, we say P is called a q-convex set of X.
DEFINITION l. (See
For each n E N, let {Ak}~=l be a family of nonempty sets. We say {Ak}~=l has intersection property with respect to q if the following property holds:
We say {Ak}~=l has intersection property with respect to q on a nonempty compact set K if the following property holds:
that is, {Ak N K}~=l has intersection property with respect to q. We note'that if q is a singlevalued function, then it satisfies both intersection properties.
FIXED-POINT THEOREMS
We first establish the fixed-point theorems on pseudo H-space as follows.
THEOREM 2.1. Let (X, q) be a pseudo H-space, S, T : X ~ 2 x be two set-valued mappings such that (1) for each x E X, S-l(x) is compactly open; (2) for each ~ e X, S(~) is nonempty; (3) for each ~ ~ X, T(x) is q-convex relative to S(~); (4) there is an xo E X such that X \ S-l(xo) is compact; and (5) the family {X \ S-l(y) : y ~ X} has intersection property with respect to q on any nonempty compact sets in X.

Then, there is an ~2 ~ X, such that ~ E T(~2).
PROOF. Let F,G : X --~ 2 x be the mappings defined by G(x) = X \ T-l(x) and F(x) = X \ S-~(x) for x E X. Then, the mapping F has compactly closed values. From (2), we have 
Then, there is an ~2 E X, such that ~ E T(~).
PROOF. We can see that if for each x E X, S(x) C T(x), and T(x)
is a q-convex set, then, for each x E X, T(x) is q-convex relative to S(x). By Theorem 2.1, the conclusion follows. | Now, we can THEOREM 3. i.
Suppose that
(1) for each (2) for each
Then,
EXISTENCE OF EQUILIBRIUM FOR ABSTRACT ECONOMICS
use the fixed-point theorem to establish our main results.
Let (X, q) be a pseudo H-space and ~ = {X, A, B, P} be an abstract economy.
3; C V = {x e X: A(x) N P(x) ~A 0}, x • U{q(AIK]-I) : I( e (P(z))}; x ~ X, A(x) is nonempty; x C X, B(x) is q-convex relative to A(x); y @ X, the set A-l(y) N (p-l(y) U (X \ V)) is compactly open; there is an Xo E X such that the set (X \ A-l(xo)) U (X \ P-l(xo) N V) is compact; and the family {(V \ A-l(y)) U (V \ p-l(y)) : y E X} has intersection property with respect to q on any nonempty compact sets in X.
the abstract economy ~ = { X, A, B, P} has an equilibrium point. 
(x), and hence, T(x) is q-convex relative to S(x). For each x ¢ V, if D E (S(x)), then D E (A(x)). Since B(x) is q-convex relative to A(x), q(AIDI-1) C B(x) = T(x). Thus, T(x) is q-convex relative to S(x). Therefore, by Theorem 2.1, there is an 2c E X, such'that • E T(~)
. By the definition of T, we know that the abstract economy f~ = {X, A, B, P} has an equilibrium point ~,, that is, A(2) n P(2) = 0 and • E B(~). I
Let ( X, q) be a pseudo H-space and f~ = { X, A, B, P} be an abstract economy.
COROLLARY 3.2.
Suppose that (1) for each z (2) for each x (3) for each x (4) for each y dosed; Then, the qualitative game ~ has a maximal element; that is, there is an ~ E X, such that = 9.
E V = {x E X: A(x) nP(x) 7~ 0}, x ¢ U{q(AIAI-1): A E <P(x))}; e X, A(x) is nonempty; E X, B(x) is q-convex relative to A(x); E X, the sets A-l(y), p-l(y) are compactly open and the set V is compactly
As an application of Theorem 3.5, we have the following existence result of equilibrium. 
\ G-l(y) = (V \ A-l(y)) U (Y \ W) U (Y \ p-t(y))
. By Condition 4, the family {V \ G-l(y) : y C X} has intersection property with respect to q on any nonempty compact sets in X. For each x E X with G(x) ~ 9, by Condition 1, x ¢ Uge(a(~)) q(AIKI-1). Hence, from Theorem 3.5, there is an 2 C X, such that G(2) = 9. This implies that the abstract economy f~ = {X, A, B, P} has an equilibrium point. I
